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Abstract

Background: The COVID-19 pandemic has required governments around the world to suspend face-to-face
learning for school and university students. Colleges of pharmacy are faced with the challenge of training students
in hospitals that are under considerable pressure at this time. The government of Saudi Arabia has moved all
classes and training online to limit the spread of the virus. This study describes the experience of the Introductory
and Advanced Pharmacy Practice Experience (IPPE and APPE) students and preceptors engaged in the virtual IPPE
training.

Methods: A cross-sectional study was conducted to describe and appraise the implemented virtual IPPE training
from the experiences of IPPE and APPE students, and their preceptor. The IPPE students described their experiences
in close-ended questionnaires, while APPE students in open-ended questionnaires, and the preceptor described the
experiences in narrative. The study focused on highlighting the advantages, opportunities, challenges, and
shortcomings of the virtual training.

Results: Two preceptors and seven APPE students participated in the preparation and administration of the virtual
training. The IPPE students’ experiences, based on 87 respondents, were mostly positive. Although IPPE students
enjoyed the time flexibility that allowed the learning of new skills and reflection on previous experiences, 15%
experienced difficulty finding quiet places with a reliable internet connection or had difficulty working on team-
based activities. Moreover, some were anxious about the lack of adequate patient-care experience. On the other
hand, the APPE students found the experience enriching as they gained experience and understanding of
academic workflow, gained skills, and overcame the challenges they faced during this virtual training experience.

Conclusions: Future training programs should be organized to overcome the challenges and to maximize the
benefits of training experiences. Schools of pharmacy may benefit from the training materials constructed,
prepared, and administered by APPE students to improve IPPE students’ learning experiences and outcomes.

Keywords: Experiential education, Pharmacy education, Pharmacy practice, COVID-19, Virtual training, Online
learning
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Background
The high transmissibility of severe acute respiratory syn-
drome Coronavirus 2 (SARS-CoV-2) led to the spread of
COVID-19, which the World Health Organization catego-
rized as a pandemic in March 2020 [1]. As a result, almost
all affected countries underwent complete lockdown to
limit disease transmission. In most countries, this included
the closure of the entire education sector [2]. The imple-
mentation of non-pharmaceutical interventions, such as
strict social isolation, and distancing measures, such as so-
cial distancing, case isolation, home quarantine, restric-
tions on mass gatherings, and the closing of schools and
universities, are considered the primary preventive strat-
egy to limiting the spread of COVID-19 until vaccines be-
come available [3]. In April 2020, UNESCO reported that
approximately 190 countries had implemented national
school closure measures, affecting approximately 1.6 bil-
lion learners worldwide [4].
During the influenza outbreak caused by H1N1 in

2009, instead of closing schools, the government of
Taiwan implemented a unique partial school closure
policy to mitigate the spread of the virus while minimiz-
ing the potential social impact of full-scale school clos-
ure. Studies show that this policy effectively reduced the
virus reproduction rate, and limited social disturbance
[5]. Electronic learning (e-learning) was previously used
during the 2002–2004 SARS-1 outbreak, and a study
from Hong Kong found that students gained better re-
sults from e-learning classes than from traditional clas-
ses [6]. Meanwhile, the results of a European study
indicate that virtual reality helps student learns better
and more, and is expected to be developed for both au-
tonomous learning and for the academic training of
health science students [7].
According to international organizations, such as the

Accreditation Council for Pharmacy Education (ACPE),
one of the cornerstones of pharmacy education and
training is the Introductory Pharmacy Practice Experi-
ence (IPPE). In response to the COVID-19 pandemic,
ACPE has provided recommendations for alternative ap-
proaches to training in order to maintain standards
while granting flexibility to those university programs
providing this educational experience. The recommen-
dations focus on alternatives that eliminate the need for
the physical presence of the student [8]. Although virtual
training is only recommended as a contingency, elec-
tronic training (e-training) has long been a viable option
with the potential to resolve challenges facing IPPE even
before the COVID-19 pandemic, such as the limited
number of qualified preceptors and training sites [9, 10].
During the pandemic, hospitals and preceptors have
been on the frontline, fighting the spread of the disease
and providing care to affected patients, resulting in fewer
sites than usual available to pharmacy students [11]. The

resulting delay in graduation could lead to graduates
missing out on opportunities to join residency programs
or gain employment [8]. Therefore, the use of available
resources for e-learning and e-training is now consid-
ered one of the options that can be utilized to minimize
the impact of COVID-19 on learners and institutions
worldwide [12].
In Saudi Arabia, the Ministry of Education decided to

suspend all face-to-face classes and training and use
available distance learning tools for teaching and train-
ing [13]. Given the uncertainty surrounding the persist-
ence of Covid-19 and the probability of a second wave,
similar to the 1918 “Spanish” influenza pandemic [14],
the College of Pharmacy at King Saud University (KSU)
decided to move to virtual training using all resources at
its disposal. The utilization of pharmacy APPE students
as teaching assistants had previously been found to be
effective, leading to increased course efficiency and
maintaining support staff costs at a reasonable level [15].
Therefore, as part of their academic rotation, APPE stu-
dents were involved in the preparation and administra-
tion of the virtual training experience, thus providing
them with the valuable learning experience of perform-
ing all required academic teaching activities.
The current research was conducted to document the

experience of virtual format institutional-IPPE from a
number of perspectives. It was aiming to evaluate the ex-
perience of pharmacy students taking virtual
institutional-IPPE, and the experiences of APPE students
and preceptors in its preparation and administration. By
assessing the experiences, benefits, and challenges of vir-
tual IPPE training, the study can provide a new training
model, so that other schools can learn from the KSU
experience.

Methods
Study design and data collection
A cross-sectional study was conducted to describe and
evaluate the implemented virtual IPPE training from the
perspectives of IPPE students, APPE students (who par-
ticipated in the preparation and administration of this
training), and their preceptors. The experience of IPPE
students was assessed using a close-ended web-based
Google Forms questionnaire (IPPE Students’ Experience
Questionnaire) administered immediately after comple-
tion of training and once students had received their
final training grade. The experience of APPE students
was evaluated through the qualitative analysis of an
open-ended questionnaire administered by email at the
end of their rotation (APPE Students’ Experience Ques-
tionnaire). The experience of these students’ preceptors
was reported as a narrative explanation of the design,
preparation, and assessment for the virtual IPPE training
and their personal experience of the training.
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Participation in the study was voluntary, and IPPE and
APPE students were sent frequent reminders encour-
aging them to complete the questionnaires. The study
design and questionnaires were reviewed and approved
by the Institutional Review Board at King Saud Univer-
sity Medical City (Ref. No. 20/0062/IRB).

Participants
A total of 130 (77 male and 53 female) fourth- or fifth-
year B. Pharm and Pharm. D students were eligible to
enroll in the virtual IPPE training. The IPPE training
program was designed, prepared, and administered by
seven APPE students under the guidance and support of
two IPPE preceptors. IPPE and APPE students were in-
vited via e-mail and text message to participate in the
study and complete a questionnaire. One IPPE preceptor
(OAA) documented his experience and the other pre-
ceptor revised and approved the narration based on her
experience; this section was added in order to ensure a
complete description of the virtual training from all
perspectives.

Questionnaire
The IPPE Students’ Experience Questionnaire was de-
signed to assess students’ experiences with the virtual
training. It contained 48 items divided into two sections.
Section one included eight items designed to capture
demographics and the impact of the pandemic on the
personal lives of the students, while section two included
40 items designed or adopted to assess the students’ ex-
periences with the virtual IPPE training. Thirty-eight of
the items were measured on a five-point Likert scale and
two were ranking questions. The Likert scale questions
measured perceived benefits and experiences with virtual
training, the difficulties and challenges faced during vir-
tual training, opportunities that arose during virtual
training, and the shortcomings of virtual training. The
final four items were adopted from the Brief Resilient
Coping Scale (BRCS) to capture the students’ stress-
coping tendencies [16]. Meanwhile, the ranking ques-
tions were used to gauge preferred learning and assess-
ment styles.
The APPE Students’ Experience Questionnaire was de-

signed to assess APPE students’ experiences of the vir-
tual IPPE training. It consisted of 25 open-ended
questions in which respondents could freely describe
their experiences, including challenges faced, opportun-
ities encountered, and skills and knowledge gained or
developed during each stage of the IPPE training prepar-
ation and administration process. It also included ques-
tions about the IPPE training as a whole, gauging
opinions about different educational styles and assess-
ment methods, if they would participate in or recom-
mend virtual training in the future, and the reasons for

their answers. This section was designed with open-
ended questions aiming to cover all aspects under inves-
tigation to allow the performance of an inductive con-
tent analysis that identify themes, while confirming that
collected data were credible in terms of covering the
APPE students’ distinctive experience. Due to the limited
number of APPE students, efforts were made in the data
collection step to ensure that all APPE students would
participate to allow reaching a saturation level in the
data analysis stage.

Data analysis
Descriptive statistics, including mean with standard devi-
ation and frequencies with percentages, were used to de-
scribe IPPE students’ characteristics and virtual training
experiences. Data were coded and analyzed using SAS
software, version 9.4 (SAS Institute Inc., Cary, NC).
Qualitative data analyses were used to assess APPE stu-
dents’ experiences of preparing and administering of vir-
tual training. Responses were preserved in written form,
and no transcription or software was required or used
for analysis. The main aspects of investigation among
the APPE students in the qualitative questionnaire were
experiences, challenges faced, opportunities encoun-
tered, and their opinions of virtual training and its com-
ponents. When performing the inductive content
analysis and to ensure the credibility of the results, two
researchers (LHA and SAI) have read each of the APPE
students’ responses independently, extracted key words
that were used as the unit of analysis to represent re-
peating ideas, and created a table to assign colors for
each key word (e.g., “Time limitation” was assigned as
red and covered any statement that indicate difficulty
completing tasks on time, meeting deadline, or any other
time relating difficulty). A consolidated document was
created and shared between the researchers in which the
items on the questionnaire and the corresponding an-
swers for each item from all participants were organized
in tables. Then, similar ideas were codded using color-
coding technique while referring to the key table. After
reviewing the consolidated color-coded file, general
themes under each aspect were identified upon agree-
ment between the two investigators (LHA and SAI) and
validated by the third (OAA) to ensure the credibility or
conformability of the findings. As color-coding was used
to group similar ideas and those ideas represented
broader themes, some answers were selected to be rep-
resentative for each theme while ensuring the incorpor-
ation of quotation from multiple participants to support
the authenticity of each statement. Besides that, few
items had distinctive responses that were extremely spe-
cific and did not fit under common themes among the
participants (e.g., would you join or recommend online
training courses in the future to others? Why?); thus, the
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responses to such item were coded in accordance as ei-
ther affirming or negating the statement in these items.

Results
The preceptor’s experience of the virtual IPPE training
The decision to offer virtual IPPE
Hospital training of pharmacy students has always been
a challenge, but the COVID-19 pandemic transformed it
from a challenge to a possible threat to schools, stu-
dents, and training sites. A number of factors were
assessed before the decision was made to move to virtual
training, rather than continuing with or entirely post-
poning training. These factors were ranked and listed in
Table 1 to assist future decision-making regarding phar-
macy or medical field training in similar situations. Hav-
ing reviewed these factors and assessed the
appropriateness of available options based on previous
and current experience, the college decided that it would
be in the best interests of the students, training sites,
and the college to:

1) offer the institutional-IPPE training in a virtual
training format, and

2) postponing the community-IPPE training to next
year.

While community-IPPE training was postponed, the
curriculum and graduation of the students eligible to
take that training were not affected, nor were the

students in the succeeding cohort. This is mainly due to
the availability of a greater number of sites and precep-
tors for community-IPPE, meaning that the college did
not face the challenge of finding sites for student train-
ing. Therefore, these students had the opportunity to
live the actual rather than the virtual experience.

Design and construction of the IPPE training
The institutional-IPPE training is normally offered as a
full time (5 days/week, 40 h), four-week training pro-
gram during the summer semester for students who
have completed their fourth academic year. It is also of-
fered as a part-time (2 days/week, 16 h) 12-week training
program during the second semester of the fourth aca-
demic year, to overcome the issue of limited site and
seat availability. The institutional-IPPE virtual training
program was offered during the 2020 summer semester,
utilizing the normal school learning management system
(LMS) as the main portal for the presentation of all
training materials and to document all student activities
and assessments. It was designed to cover most of the
objectives of the actual institutional-IPPE, while some of
the objectives that require direct patient interactions
(e.g., collecting patients’ past medical history) or actual
presence (e.g., exhibiting good communication skills and
demonstrating a high standard of professional behavior),
which were not possible to perform or assess in virtual
setting, were replaced by other objectives to complement
the shortage in the virtual training. The objectives for
the actual and virtual training were listed in Table 1A of
the supplementary material.
The educational training materials were offered over a

three-week period, and each week addressed objectives
related to the main theme for the week, including the
outpatient pharmacy, the inpatient pharmacy, and phar-
macy management, in addition to training on the neces-
sary soft skills of pharmacy practice. The virtual training
was constructed to have the trainees:

1) attend pre-recorded lectures and/or videos and then
complete corresponding individual or team-based
online assessment activities;

2) attend and complete multiple mini online courses
(1–5 h) offered by other national and international
institutions/organizations; and

3) engage in clinical activities and solve cases designed
on a pharmacy simulation system.

All lectures, videos, online courses, and simulation-
based experience, or online assessment activities, were
offered in an asynchronous style and the IPPE students
were required to complete all activities within a four-
week period. This was decided bearing in mind technical
issues that might arise and to be considerate of trainees

Table 1 Factors assessed before the decision to move for
virtual IPPE training

♦ College-related factors

• Availability of sites, seats, and preceptors for the IPPE training.

• Fear of placing students at risk or being responsible for the spread of
infection to families/relatives.

• Fear of being responsible for the spread of the virus in the community.

• Uncertainty of the pandemic continuity and its impact on current and
succeeding student training.

♦ Student-related factors

• Fear of being infected by a virus for which no curative treatment is
available.

• Fear of delaying their graduation.

• Fear of compromising their training experience.

♦ Site- and preceptor-related factors

• Exceeding the capacities of training sites in the post-pandemic period.

• Spreading infection among staff of training sites.

• Limited utilization of resources for the procurement of personal
protective equipment (PPE).

• Limited availability of PPE in training sites.

• Limited number of staff (i.e., preceptors) working on-site to satisfy so-
cial distancing parameters.
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who might contract the virus and who would, therefore,
require rest for a few days. The overall assessment of the
IPPE training was graded as usual for the actual training,
i.e., pass/fail grade, and students who completed at least
80% of the online courses, simulation experiences, and
assessment activities (with a score over 70% in each ac-
tivity) were considered to have met the minimum re-
quirements to pass the IPPE training.

The role of pharmacy APPE students in virtual IPPE training
After specifying the objectives for each week of the vir-
tual training program, APPE students were involved in a
number of steps, from selecting or preparing training
materials to assess student performance and preparing a
final report to submit to the College’s Academic Affairs
section. The APPE students were heavily involved in
suggesting the types of activities that could be performed
to achieve each objective and in preparing student as-
sessment activities. Their suggested materials and ac-
tivity plans were then reviewed and approved by the
IPPE preceptors. Once approved, the APPE students
prepared lectures or utilized available online resources
to select appropriate videos of pre-existing lectures
(e.g., lectures from international organizations avail-
able on YouTube). Pharmacists from the university-
affiliated hospital were invited to prepare lectures or
instructions to fulfill certain objectives for which
APPE students lacked knowledge or experience. The
process of preparing and administering the virtual
training program and the roles for the APPE students
in this process were presented in Additional file 1:
Fig. 1A.
To facilitate communication between APPE students

and specify the tasks and responsibilities of each, the
seven APPE students were divided into three teams.
Each team was responsible for the plan and content for
their assigned week and for the administration of the
IPPE training and assessment of activities on the LMS.
All these tasks were completed while working under the
direct supervision of the IPPE preceptor (OAA), who
was the preceptor for their academic rotation.

The experience of working on virtual training with APPE
students
The engagement of the APPE students in the training of
their fellow students was a success for all involved par-
ties. The APPE students learned about the nature of aca-
demic work, were enthusiastic about contributing to
their fellow students’ training, and learned how to con-
struct and administer a training program. Moreover,
they learned, through the first-hand experience, about
the challenges and opportunities of virtual learning and
training. Without the inclusion of APPE students, the

administration of the virtual training program would
have been very challenging for the IPPE preceptors, and
the quality of the training might have been compro-
mised. However, by involving APPE students, the IPPE
preceptors were able to set high goals, even though it
was their first time to be involved in the development of
a virtual IPPE training program. The preceptors believe
that the IPPE training would not have been a success
without the participation of the APPE students. Neither
the college nor the university had to shoulder any add-
itional costs for the administration of virtual training or
delay the graduation of either IPPE or APPE students.
Institutional-IPPE training was offered as planned and
without delay. Without this, the college would have
faced a big challenge in training the succeeding student
cohort. The IPPE students completed their institutional-
IPPE training without heavily compromising their ex-
perience. Therefore, neither the graduation of B. Pharm
students nor the start of internship training for Pharm.
D students were delayed.

IPPE student experiences with the virtual training
Among the 130 students registered in the IPPE training,
two students decided to drop the training when they
found out that it would only be offered in a virtual for-
mat. Therefore, the end-of-training questionnaire was
distributed to 128 students, of which 87 responded. The
overall response rate was 67.9% (70.7% for males and
64.2% for females). The average age of IPPE students
was 22 (±0.76) years, and 39.1% were female. Only 11.5%
of participants needed to change their residence due to
the pandemic, while 10.3% needed to change their resi-
dence to enable enrolment in the virtual IPPE training,
and 13.8% lost part-time jobs due to the pandemic. The
students’ tendencies to cope with stress ranged between
9 and 20, with a mean of 15.1 (±2.8). Participant charac-
teristics are presented in Table 2.
In response to questions about their experience of the

virtual training program, two-thirds were happy that
their training continued without delay and 48.3% indi-
cated that the number of activities involved was enough
to learn new skills, but only 39% were happy that their
training would be virtual. Around three-quarters found
the electronic LMS to be user-friendly and agreed that it
was successfully used in virtual training. A similar pro-
portion enjoyed participating in the implemented simu-
lation activities and agreed that these activities provided
them with experiences close to real-life training. More
than 60% indicated that their overall experience was
good and they were satisfied with what they had learned,
the electronic resources were beneficial in their virtual
training, the time allowed for completing the required
activities was adequate, the training coordinators were
readily available to answer questions and concerns, and
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the experience provided an environment to facilitate
learning and enhance their clinical and written commu-
nication skills, but not their verbal communication skills.
Around 70% were able to apply what they had previously
learned and they believed that this experience will help
them become better pharmacists in the future. The dis-
persion of the participants’ responses to the experience
items is shown in Table 3.
With regards to the difficulties IPPE students faced,

approximately 15% reported that it was difficult to find a
quiet place to work with a reliable internet connection.
Only 11.4% reported difficulties communicating with
their training coordinators, but 18.3% indicated that it
was difficult to meet their classmates and work on team-
based activities. Only 5% found receiving constructive
mid-point and final evaluations on their performance
difficult. The difficulties that IPPE students experienced
during their virtual training are presented in Table 4.
The IPPE students were also asked about the benefits

and opportunities that the virtual training format of-
fered. The majority was able to reflect on what they were
learning and what they want to do in the future (65.5%),
and had more time to learn new skills (55.2%). Nearly
65% believed their experience with distance training has
improved and are encouraged to use distance learning
and training in the future. Most (64.3%) liked the flexi-
bility of virtual training and about 30% reported having
time to volunteer or contribute to their communities
during the training period. The opportunities or benefits
of IPPE virtual training are summarized in Table 5.

When asked about perceived shortcomings related to
the virtual format of the IPPE training, only 25% indi-
cated that they did not receive all of the training experi-
ence they had expected, and 16% were unable to
complete the training tasks. Although over 60% of stu-
dents believed they could now perform patient care-
related activities in a way that will help them in the fu-
ture, 43% were afraid that they lack enough direct pa-
tient care experience. The students’ perceived
deficiencies in virtual training are presented in Table 6.
With regard to learning and assessment methods, 30%

of respondents ranked online videos and lectures pre-
pared by APPE students as their preferred learning
method. Lectures by pharmacists from the affiliated
medical city were most likely to be ranked 2nd, while
45% ranked online courses as their least preferred
method. Preferences for assessment methods varied sig-
nificantly. Most notably, 40% ranked online quizzes as
their preferred choice, while 50% ranked them as their
least preferred choice. Case-based activities were ranked
1st by 25% and 2nd by 32%, team-based activities were
ranked 2nd by the greatest number of respondents, and
simulation-based activities were ranked 3rd by approxi-
mately 45% of students. Figures 1 and 2 represent stu-
dents’ learning and assessment method preferences,
respectively.

APPE students virtual IPPE training experiences
APPE students described their overall experience while
preparing the IPPE training plans and materials as

Table 2 IPPE student demographic, education, and living condition characteristics (n = 87)

Characteristic Frequency

Age, mean (SD) 22 (0.76)

Gender

Male 53 (60.9)

Female 34 (39.1)

GPA, mean (SD) 4.46 (0.43)

Educational program

B. Pharm 23 (26.4)

Pharm. D 64 (73.6)

Usual living condition during the academic year

Usually living with parents and/or siblings 77 (88.5)

Usually living alone 6 (6.9)

Usually living with spouse 4 (4.6)

I had to change my residence because of the pandemic 10 (11.5)

I had to change my residence because of the virtual training 9 (10.3)

I have lost my part-time job due to the pandemic 12 (13.8)

Students’ tendency to cope with stress (from BRCS), mean (SD) 15.1 (2.8)

The values in the table are frequency (%), unless otherwise specified.
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enjoyable but with challenges for both themselves and
their preceptor. Time constraints and access to online
resources through the school system were serious chal-
lenges for most. Some APPE students did not have a
clear understanding of the objectives of their extraordin-
ary rotation and lacked guidance when searching for
suitable training materials. Regardless of these challenges
and difficulties, the APPE students managed to deliver
good training materials and activities for their fellow stu-
dents. To achieve this, they utilized their own recent

experiences as students and used what they had learned
from their own IPPE training, pharmacy practice lab,
and other courses to construct materials and assessment
activities that they would have liked for themselves.
Delivering virtual training provided many opportun-

ities for APPE students in their academic rotation, most
particularly the opportunity to understand the academic
workflow. It also gave them the opportunity to provide
students with suitable plans that will benefit them in the
future. Moreover, the APPE students described their

Table 4 Difficulties that IPPE students experienced during their virtual training

Items on the questionnaire Not difficult
at all

Not
difficult

Neutral Difficult Very
difficult

Finding a place with a reliable internet connection 36.8 21.8 28.7 7.0 5.7

Finding a quiet place to attend a training session, or work on training activities 29.9 20.7 32.2 11.5 5.7

Communication with my instructors or preceptors 24.2 33.3 31.1 5.7 5.7

The ability to virtually meet my classmates to work on team-based activities 20.7 37.9 23.1 14.9 3.4

Access to online courses, quizzes, simulation activities, or presentations 32.2 37.9 19.5 9.3 1.1

Receiving constructive mid-point and final evaluation for my performance throughout the
training

32.2 37.9 25.3 4.6 0.0

The use of multiple distance learning platforms in addition to outside sources, such as
YouTube®, and websites for online courses

34.5 33.3 20.7 10.3 1.2

The values in the table are percentages of the participants in each category.

Table 3 IPPE students’ experiences with the virtual IPPE training

Items on the questionnaire Strongly
disagree

Disagree Neutral Agree Strongly
Agree

I was excited when I learned that my training would not be delayed 4.6 6.9 21.8 20.7 46.0

I was happy when I learned that my training would be conducted virtually 14.9 18.4 27.6 19.5 19.5

The goals and objectives of the training were outlined and/or explained at the beginning of
the training

1.1 2.3 23.0 34.5 39.1

The use of the electronic learning management system for training was successful and user-
friendly

4.6 6.9 11.5 37.9 39.1

The use of simulation was enjoyable and provided me with close experience to real-life
training

1.2 2.3 21.8 28.7 46.0

The electronic lectures and resources provided were beneficial in my training 4.6 5.7 27.6 41.4 20.7

The time allowed for completing the required activities was adequate 2.4 8.0 23.0 33.3 33.3

The quantity of activities that needed to be completed on a weekly basis was sufficient to
learn new things

4.6 17.2 29.9 34.5 13.8

The online training coordinators were readily available to answer questions and concerns 2.3 4.6 24.1 36.8 32.2

This virtual training experience provided an environment that facilitated my learning 4.6 4.6 27.6 37.9 25.3

My verbal communication skills were enhanced by this training experience 9.2 12.6 35.6 32.2 10.4

My written communication skills were enhanced by this training experience 4.6 5.7 23.0 48.3 18.4

My clinical skills were enhanced by this training experience 5.7 5.7 26.4 46.0 16.1

I was able to apply previously learned materials during this training experience 2.3 4.6 23.0 46.0 24.1

My overall training experience was good and I am satisfied with what I have learned 2.3 8.0 21.8 40.2 27.6

I believe this experience will help me to be a better pharmacist 3.4 6.9 16.1 49.4 24.1

The use of online quizzes, completing online courses, participating in team-based activities,
and simulation activities was a fair way to assess my learning experience

6.9 5.7 34.5 29.9 23.0

The values in the table are percentages of the participants in each category.
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experiences of presenting the materials, constructing on-
line assessments, and coordinating the virtual training as
easy and entertaining. This was especially the case be-
cause of the availability of video tutorials explaining how
to use the school LMS, which all APPE students agreed
was user-friendly.
The APPE students reported that time management

skills, computer skills, communication skills, teamwork,
and teaching skills were the most beneficial when con-
structing and administering virtual training. They also
believed that, in addition to these skills, they developed
patience, creative thinking, and problem-solving skills.
The APPE students found the pharmacy simulation pro-
gram to be a great experience, and consider it a step for-
ward, as practice is a valuable way to improve learning
and training outcomes, and it helps students to visualize
the medication dispensing process. Therefore, all APPE
students said they would recommend that it be used in
future training.
Although APPE students learned to give constructive feedback

as a part of the student assessment process, but they struggled
with giving grades. In the absence of a grading rubric, they found
it difficult to ensure grading fairness. However, having model an-
swers at their disposal helped them to provide proper assessment
and appropriate feedback.
When discussing the expected preferred learning styles

for IPPE students, many APPE students chose simula-
tion and lectures; the former, because it is a new creative
method that provides realistic scenarios and engages the
students, and the latter because of its familiarity. APPE
students had different views on the assessment of

student performance. The majority believed that
multiple-choice quizzes were the best assessment
method to measure students’ understanding of the mate-
rials. However, others thought that simulation and team-
based activities were the best, as they provide more real-
istic assessment.
Finally, there was great variation in APPE students’ re-

sponses to the question, “Would you join or recommend
online training courses to others in the future?” Some
were highly supportive, while others were completely
against online training programs. Examples from the
APPE students’ responses were provided in Table 2A of
the supplementary materials.

Discussion
This study was conducted to assess the experiences of
IPPE and APPE students and to share what have been
learned from this experience with other schools that
might be facing similar challenges. The study sought to
explore the advantages, opportunities, and challenges
faced during the development and implementation of
virtual training programs for pharmacy students. Hope-
fully, the findings of this study will prove useful for other
health profession training programs. Overall, the major-
ity of IPPE students reported a positive experience. They
enjoyed the flexibility offered by virtual training, which
gave them the time to learn new skills and to reflect on
what they were learning, as well as what they might want
to do in the future. Most of the IPPE students acknowl-
edged that their virtual training enabled them to per-
form patient care-related activities in such a way that it

Table 5 Benefits and opportunities that IPPE students experienced during their virtual training

Items on the questionnaire Strongly
disagree

Disagree Neutral Agree Strongly
Agree

I had more time to learn new skills 2.3 6.9 35.6 36.8 18.4

I liked the time flexibility when working on my training activities 1.1 9.2 25.3 28.7 35.6

I believe that my experience with distance learning and training has improved 1.1 8.0 25.3 37.9 27.6

I feel encouraged to use distance learning and training more often in the future 8.0 3.4 24.1 37.9 26.4

I was able to reflect on what I was learning and what I want to do in the future 3.4 4.6 26.4 43.7 21.8

I was able to perform patient care related activity in a way that will help me in the
future

0.0 9.2 28.7 43.7 18.4

I had time to volunteer in projects or initiatives that helps the community 10.3 14.9 44.8 23.0 6.9

The values in the table are percentages of the participants in each category.

Table 6 Deficiencies in virtual training from the IPPE students’ perspective

Items on the questionnaire Strongly disagree Disagree Neutral Agree Strongly Agree

I have not received all the training experience that I was expecting to receive 17.2 31.1 26.4 18.4 6.9

I am afraid that I may not have enough direct patient care experience 2.3 19.5 34.5 26.4 17.2

I was not able to learn or complete training tasks that I was working on 28.7 32.2 23.0 11.5 4.6

The values in the table are percentages of the participants in each category.
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will help them in their future practice. However, some
were anxious that the virtual training had not provided
them with enough direct patient care experience. Only
one-fifth of students indicated that the number of activ-
ities was insufficient to learn new hospital-related mate-
rials and their verbal communication skills were not
enhanced. Although was not very common (~ 15%),
finding a quiet place with a reliable internet connection
or working virtually on team-based activities were the
most frequent difficulties cited by students. Online
courses were the least preferred method of learning, and
online videos and lectures prepared by APPE students
were the methods favored by most students. While stu-
dents had opposing views on online quizzes as a method
of assessment, the majority preferred case-based and
team-based activities over simulation-based activities.
APPE students reported an overwhelmingly positive ex-
perience as they experienced and developed an insider
understanding of academic workflow and had the oppor-
tunity to prepare good training materials for their fellow
students. Moreover, they gained valuable skills during
this new experience and overcame a number of chal-
lenges. However, some of these challenges could have
been avoided if more time had been available for

planning, constructing, and administering the IPPE
training and if the school had ensured continuous access
to resources.
Having a reliable internet connection is one of the

most important resources in virtual training. A small
proportion of students indicated that it was difficult for
them to have reliable access to the virtual training. Ac-
cess to online resources and virtual training was cited as
a concern for educational institutions in a recent paper
discussing experiential pharmacy education during the
COVID-19 pandemic [17]. In that study, almost 13% of
students had difficulty finding a reliable internet connec-
tion, while another Saudi study found that 21% of stu-
dents across 19 different colleges faced the same issue
[18]. However, one qualitative study exploring medical
students’ perspectives of online learning suggests that
students were able and motivated to fulfill course re-
quirements in less time using educational technology.
Similar to the current study, it also found that clinically-
oriented fourth- and fifth-year students find online clas-
ses highly beneficial, and prefer recorded lectures to
face-to-face lectures because the former offer flexibility
for the students to return to them as needed and their
time-saving benefits improve student performance [19].

Fig. 2 Ranking of assessment methods based on the IPPE students’ preference

Fig. 1 Ranking of learning method based on the IPPE students’ preference 1
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That study also touched on the universal challenges fa-
cing online learning, such as communication and inter-
net connectivity issues. However, overall, the majority of
students in that study preferred online classes. There-
fore, the use of virtual training can be useful, at the very
least, as a supplement to actual training to enrich the
student experience. However, it should not be consid-
ered a complete alternative for real-world experience
and should allow students with poor access to reliable
internet, to delay their training.
Most of the IPPE students recognized that one of the

weaknesses of the virtual training program was inad-
equate direct patient care experience. Unfortunately,
given the circumstances, the incorporation of actual or
virtual direct patient care activities was not an option,
due to the limited preparation time, a large number of
trainees, and the lack of preceptors. Instead, simulated
activities were designed and prepared by APPE students
and preceptors to provide IPPE students with at least
partial direct patient care experience. These activities
were implemented to emulate medication validation and
dispensing as well as providing patients with counselling
points and recommending over the counter medications.
Another option that could improve the IPPE students’
learning and experience would be the incorporation of
telemedicine to provide students with direct patient care
experiences to help them develop confidence in their
clinical skills. This was implemented by Virginia Com-
monwealth University’s Richmond Health and Wellness
Program and they concluded that telemedicine might be
inadequate for training programs with large numbers of
trainees [20]. In their experience, telephonic visits
allowed only a few students to maintain effective com-
munication with patients. Because student teams were
reduced from four or five students to only two per visit,
only 62 students could participate in telephonic visits
over the summer, compared to the usual 100 students
per semester [20]. Taking their experience into consider-
ation, future virtual training programs with limited num-
ber of trainees or large number of preceptors can use
telemedicine, in addition to other forms of virtual train-
ing, to provide students with more patient care
experience.
In the virtual training program, the students did not

have access to electronic medical records and the other
benefits of traditional training, such as practicing profes-
sional verbal and non-verbal communication while pro-
viding care to patients or when interacting with other
health care professionals. This was one of the challenges
highlighted in the above-mentioned paper discussing ex-
periential pharmacy education during the COVID-19
pandemic [17]. As a result of the lack of access to pa-
tient care, some students worried they might not have
enough patient care experience, especially given the

uncertainties of COVID-19 persistence. Therefore, the
current situation should encourage training coordinators
in pharmacy schools to be innovative in creating training
models that simulate direct patient care. Alternatives to
real-world patient care could include the use of mock
patient files from the system used in training facilities,
virtual access to electronic medical records, interactive
meetings with practicing pharmacists or APPE students,
and attending telemedicine visits. These are all viable
options that can be created, arranged, or simulated for
students to experience patient care in virtual settings.
However, there is an existing need to find the best
match for virtual training styles that are appropriate for
attaining specific patient care training objectives.
Although COVID-19 has had an impact on KSU’s

pharmacy education and training, IPPE virtual training
has had more than acceptable results, enabling students
to complete their required hours of training without af-
fecting their academic plan. However, the research and
the virtual training program had some limitations that
should be addressed in future research and training.
While in-person interview would have been the best tool
for data collection, especially for APPE students’ experi-
ence, the use of online qualitative questionnaire was the
best alternative considering the novelty of this situation
and the restrictions in place to limit the transition of
COVID-19 infections. The study was conducted in one
pharmacy school under unique conditions, which could
limit the generalizability of the findings. Nevertheless,
the study was conducted to provide a full overview of
the virtual training program and did not assume that the
findings would be the same in other schools. The pro-
gram designed and administered in the absence of phys-
ical meetings between preceptors and/or APPE students.
In addition, no extra resources were utilized, and the
program was developed in a very short period of time
due to the pandemic. Given the availability of more time
and resources, developing extra patient care activities
would improve the IPPE students’ training experience.
The most significant drawbacks for this virtual IPPE
training were the lack of actual direct patient care ex-
perience and the limited improvement on the IPPE stu-
dent’s verbal communication skills. However, most of
these IPPE students were Pharm. D students who would
have enough time to fill this gap in experience and skills
during their internship training.

Conclusions
COVID-19 has impacted education and training world-
wide and IPPE at KSU was no exception. The virtual
training experience that has been developed and admin-
istered was not perfect, but it presented some advan-
tages, challenges, and opportunities. Therefore, future
training programs can be arranged to overcome the
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challenges and benefit from the opportunities. Moreover,
future IPPE training does not need to be limited to trad-
itional training but can be a mix of virtual and trad-
itional methods to overcome the limited availability of
training seats in hospitals and to limit the number of
trainees per preceptor. The incorporation of telemedi-
cine and virtual training could be used to meet the mo-
mentous need for training and to maximize the
experiential benefits in the field of pharmacy training.
Even in post-pandemic times, future training programs
should incorporate online resources and simulation to
facilitate and supplement students’ learning experience.
Lastly, APPE students proved to be invaluable resources,
and pharmacy schools should utilize their APPE stu-
dents more often in administering courses and/or train-
ing for their fellow students. This both improves
students’ learning outcomes and provides APPE students
with the experience of supervising and training other
pharmacy students after graduation.
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